The revision of an hip prosthesis can have diffrent reasons. One frequent cause, especialley after implantation of a conventional cup, is the so called stress-shielding effect which can lead to a migration or loosening. Patientspecific hip cups can be used to counteract this. However, individual hip cups are only implanted for the treatment of great deformations or tumours because of the cost-intensive manufacturing. Within this project a patient-specific hip cup prosthesis has to be developed and manufactured. Besides the numerical design by means of a coupling between multi-body simulation (MBS) and finite element method (FEM), an inovative concept for the production of patientindividual hip prosthesis out of titanium sheets is introduced in this study.
Introduction
The long-term result of hip prostheses is mainly determined by migration or aseptic loosening caused by bone remodelling. Especially the migration of the artificial hip cup is a major problem [1] [2] . The migration is a concequence from the changed mechanical conditions. This change can lead to a bone remodelling caused by stress shieding [3] . In addition, for a sufficiently stable anchoring of the hip cup a high bone resection is necessary which promotes the bone resorption and complicates a revision surgery.Patient-specific hip cups can be used to counteract these problems. However, individual hip cups are only implanted for the treatment of great deformations or tumours in the hip joint due to the time consuming and cost-intensive manufacturing [4] . Within this project a concept for the economical production of human and canine patient-specific hip cup prosthesis has to be established. Besides the numerical design by means of a coupling between multi-body simulation (MBS) and finite element method (FEM), an inovative concept for the production of patient-individual hip prosthesis out of titanium sheets is introduced in this study.
Numerical Design
In a prior study the bone remodelling after implantation of a conventional hip cup was calculated (Fig. 1) . Therefore a coupled simulation by means of a MBS and FEM was used.
The numerical results show a high bone resorption in the acetabulum. A migration of the conventional cup can be suggested in the proximal direction, beacause of the final density distribution. For patient-individual hip cups bone resorption is not assumed to appear in that extent. First calculations indicate a less severe bone resorption with patient specific prostheses. This is due to the near physiological design of patientindividual prostheses. Thus, less bone resorption can be expected. 
Production Concept
The concept for the production of the patient-indivdual hip cup is devided in two process steps. First standardized titanium sheet metal components have to be produced, then a true-size enlargement of these components according to the patient-specific geometries of the acetabula is to be executed. Whereas the true-size entlagement will be carried out by a double acting rubber-die forming, two diffrent processes be worth considering for the manufacturing of the standardized components: punch-die way of forming (with punch, blank holder and die) and high pressure sheet metal forming (HPF). Due to the results of the process simulation via FEM, the HPF process at room temperature will be choosed for the first production step. In this process the titanium blank is pressed against a die that has the shape of a canine universal acetabulum geometry using a pressing medium like oil. (Fig. 2) the HPF-procces would cause reducing in the blank thickness by about 13 %, which can be considered as quite safe value to go over to the real process design. In contrast, the reduction of the blank thickness afer the punch die way of forming is about 29 %, which is rated as critical.
Design Method
The canine universal acetabulum geometry used for the simulations, results from a design method developed in this project with a dataset of 15 creossbreed dogs. In Fig. 3 the design chain of this method is illustrated. First CT-data are collected and then segmented so that only the geometry of the pelvis is present as 3D-model. After that the resulting 3D-models of the pelvis are trimmed reproducible. Thus only the edge of the acetabulum remains for the creation of the universal geoemtry. With these trimmed geoemtries the deduction of the universal geomtry is carried out. For this the hierarchical agglomerative clustering is used. Thereby always two geometries are combined to a mean geometry which have the lowest dimensional deviation. This combinaiton method is repeated until one geomtry remains: the univerversal geometry. With this universal geomtery of the edge of the acetabulum a idealized hip cup prosthesis is designed.
Outlook
The next step of this project will be the design and test of the HPF die for the production of the universal geometry. For this the contour of the first generated canine universal geometry will be used. Furthermore the results from the numerical design will influence the conception of the new tool system to be developed.
